Serial No. 10/553,674 
Filed: October 17, 2005 
Inventors: CHUA, Kaw Yan, et al. 



Atty. Dkt. No. 15700.0002 



In the Specification: 

Please amend the specification as shown: 

Please delete the paragraph on page 37, lines 3-5 and replace it with the following 
paragraph: 

Low complexity sequence found by a filter program is substituted using the letter "N" 
in nucleotide sequence (e.g., "NNNNNNNNNNNNN") (SEQ ID NO: 1) and the letter "X" in 
protein sequences (e.g., "XXXXXXXXX") (SEQ ID NO: 2) . 

Please delete the paragraph on page 39, lines 6-16 and replace it with the following 
paragraph: 

Fve polypeptides, fragments, homologues, variants and derivatives, are typically 
made by recombinant means, for example as described below in the Examples. However 
they may also be made by synthetic means using techniques well known to skilled persons 
such as solid phase synthesis. The proteins may also be produced as fusion proteins, for 
example to aid in extraction and purification. Examples of fusion protein partners include 
glutathione-S-transferase (GST), 6xHis (SEQ ID NO: 488) . GAL4 (DNA binding and/or 
transcriptional activation domains) and p-galactosidase. It may also be convenient to include 
a proteolytic cleavage site between the fusion protein partner and the protein sequence of 
interest to allow removal of fusion protein sequences. Preferably the fusion protein will not 
hinder the function of the protein of interest sequence. Proteins may also be obtained by 
purification of cell extracts from animal cells. 
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Please delete the paragraph on page 137, lines 18-26 and replace it with the 
following paragraph: 

The DNA fragment encoding E7 of HPV type 16 is subcloned into pGEX-4T1 protein 
expression vector. E7 DNA fragment is amplified by polymerase chain reaction (PCR) using 
a set of primers: S'-TTGTTGGATCCCATGGAGATACACCTACATTG-S' (SEQ ID NO: 3) 
and 5'- TTACTGAATTCTTATGGTTTCTGAGAACAGATG-3' (SEQ ID NO: 4) . The amplified 
DNA is digested with BamH1 and EcoR1 , and the resulting fragment is then cloned into the 
BamH1 and EcoR1 sites of pGEX- 4T1 vector. The presence of the inserted E7 is confirmed 
by and restriction enzyme digestion and gel electrophoresis. The accuracy of the constructs 
is further confirmed by DNA sequencing. The plasmid construct is transformed into 
Escherichia coli TG-1 for protein expression. 



Please delete Appendix A on pages 160-171, and replace it with the following 
Appendix: 



Appendix A: Sequences 



Fve is isolated from Golden Needle Mushroom {Flammulina velutipes). ORGANISM: 
Flammulina velutipes. Eukaryota; Fungi; Basidiomycota; Hymenomycetes; Agaricales; 
Tricholomataceae; Flammulina. 

Fve (Wild type) 

ATGTCCGCCACGTCGCTCACCT^ 

C^CTGGGGCCGTGGTACCC 

AAAAATACTCGTACCGCGTCGTGGTCAA^ 

CCGTCCGGTGGGCAGACCATCAACTTC^ 

GATTCAAGTTTTCGTTGTCATTCCAGATACCGGCAA 

AGACTTGA (SEQ ID NO: 5) 

msat s 1 1 f qlay 1 vkkidf dytpnwgrgtps sy i dnl t f pkvl t dkky syrvwngsdlgvesnf avt 

psggqtinf lqynkgyqvadtkticrvfwipdtcfnseeviiaewkkt (SEQ ID NO: 6) 
ATG/TCC/GCC/ACG/TCG/CTC/ACC^ 

GAC/TTC/GAC/TAC/ACC/CCC/AAC/TGG/GGC/CGT/GGT/ACC/CCA/AGC/AGC/TAC/ATC/ 
GAC/AAC/CTT/ACC/TTC/CCC/AAG/GTT/CTC^ 

GTC/ GTG/ GTC/ AAT/ GGC/ TCT/ GAC/ CTT/ GGC/ GTC/ GAG/ TCC/ AAC / TTC/GCA/GTG /ACA/ 

ccg/ tcc/ GGT/ GGG/ cag/ acc/ atc/ aac/ ttc/ ctc/ cag/ tac/ aac/ aag/ggg/ tat /ggt/ 

GTC/ GCG/ GAC/ ACC/ AAA/ ACG/ ATT/ CAA/ GTT/ TTC/GTT/ GTC /ATT / CCA/GAT/ ACC / GGC / 
AAC/TCG/GAG/GAG/TAC/ATC/ATC/GCT/GAG/TGG/AAG/AAG/ACT/TG A(SEQ ID NO: 5) 
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A Fve (Wild type) sequence may also comprise a sequence as set out above, but 
lacking the initial methionine (M) in the amino acid sequence, or lacking the initial ATG in the 
nucleic acid sequence. 

GST-Fve (Wild type) Nucleotide Sequence 

ATGTCCCCTATACTAGGTTATTGGAAAATTAAGGGCCTTGTGCAACCCACTCGACTTCTTTT 
GGAATATCTTGAAGAAAAATATGAAGAGCATTTGTATGAGCGCGATGAAGGTGATAAATGGC 
GAAACAAAAAGTTTGAATTGGGTTTGGAGTTTCCCAATCTTCCTTATTATATTGATGGTGAT 
GTTAAATTAACACAGTCTATGGCCATCATACGTTATATAGCTGACAAGCACAACATGTTGGG 
TGGTTGTCCAAAAGAGCGTGCAGAGATTTCAATGCTTGAAGGAGCGGTTTTGGATATTAGAT 
ACGGTGTTTCGAGAATTGCATATAGTAAAGACTTTGAAACTCTCAAAGTTGATTTTCTTAGC 
AAGCTACCTGAAATGCTGAAAATGTTCGAAGATCGTTTATGTCATAAAACATATTTAAATGG 
TGATCATGTAACCCATCCTGACTTCATGTTGTATGACGCTCTTGATGTTGTTTTATACATGG 
ACCCAATGTGCCTGGATGCGTTCCCAAAATTAGTTTGTTTTAAAAAACGTATTGAAGCTATC 
CCACAAATTGATAAGTACTTGAAATCCAGCAAGTATATAGCATGGCCTTTGCAGGGCTGGCA 
AGCCACGTTTGGTGGTGGCGACCATCCTCCAAAATCGGATCTGGAAGTTCTGTTCCAGGGGC 
CCCTGGGATCCTCCGCCACGTCGCTCACCTTCCAGCTTGCCTACTTGGTGAAGAAGATCGAC 
TTCGACTACACCCCCAACTGGGGCCGTGGTACCCCAAGCAGCTACATCGACAACCTTACCTT 
CCCCAAGGTTCTCACCGACAAAAAATACTCGTACCGCGTCGTGGTCAATGGCTCTGACCTTG 
GCGTCGAGTCCAACTTCGCAGTGACACCGTCCGGTGGGCAGACCATCAACTTCCTCCAGTAC 
AACAAGGGGTATGGTGTCGCGGACACCAAAACGATTCAAGTTTTCGTTGTCATTCCAGATAC 
CGGCAACTCGGAGGAGTACATCATCGCTGAGTGGAAGAAGACTTGA (SEQ ID NO: 7) 

GST-Fve (Wild type) Amino Acid Sequence 

MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYIDGDVKLTQS 
MAIIRYIADKHNMLGGCPKERAEISMLEGAVLDIRYGVSRIAYSKDFETLKVDFLSKLPEMLKMFEDR 
LCHKTYLNGDHVTHPDFMLYDALDWLYMDPMCLDAFPKLVCFKKRIEAIPQIDKYLKSSKYIAWPLQ 
GWQATFGGGDHPPKSDLEVLFQGPLGSSATSLTFQLAYLVKKIDFDYTPNWGRGTPSSYIDNLTFPKV 
LTDKKYSYRVWNGSDLGVESNFAVTPSGGQTINFLQYNKGYGVADTKTIQVFWIPDTGNSEEYIIA 

EWKKT (SEQ ID NO: 8) 

Fve Deletion Mutants 

Fve D6-18 

ATG/TCC/GCC/ACG/TCG/TTC/GAC/TAC/ACC/CCC/AAC/TGG/GGC/CGT/GGT/ACC/CCA/ 
AGC/AGC/TAC/ATC/GAC/AAC/CTT/ACC/TTC/CCC/AAG/GTT/CTC/ACC/GAC/AAA/AAA/ 
TAC/TCG/TAC/CGC/GTC/GTG/GTC/AAT/GGC/TCT/GAC/CTT/GGC/GTC/GAG/TCC/AAC/ 
TTC/GC^/GTG/AC^/CCG/TCC/GGT/GGG/CAG/ACC/ATC/AAC/TTC/CTC/CAG/TAC/AAC/ 
AAG/ GGG/ TAT/ GGT/ GTC/GCG/ GAC/ ACC/ AAA/ ACG/ ATT/ CAA/ GTT/TTC/ GTT/GTC /ATT / 
CCA/ GAT/ ACC/ GGC/ AAC/TCG/ GAG/ GAG/ TAC/ ATC/ATC/ GCT/GAG/TGG / AAG /AAG/ACT / 
TG A (SEQ ID NO: 91 

msats/fdytpnwgrgtpssyidnltfpkvltdkkysyrvvvngsd^ 
nkgygvadtktiqvfvvipdtcpiseeviiaewkkt (SEQ ID NO: 10) 
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Fve D19-33 

atg/tcc/ gcc/acg/tcg/ ctc/acc/ttc/ cag/ ctt/gcc/tac/ttg/gtg/aag/aag/atc/ 
gac/atc/gac/aac/ctt/acc/ttc/ccc/aag/gtt/ctc/acc/gac/aaa/aaa/tac/tcg/ 
tac/ cgc/ gtc/ gtg/ gtc/ aat/ ggc/tct/ gac/ ctt/ ggc/gtc/ gag/tcc/aac /ttc/gca/ 
gtg/aca/ccg/tcc/ggt/ggg/cag/acc/atc/aac/ttc/ctc/cag/tac/aac/aag/ggg/ 
tat/ ggt/ gtc/ gcg/ gac/ acc/ aaa/ acg/ att/ caa/gtt/ttc/gtt/gtc/att/cca/gat / 

ACC/ GGC/ AAC/TCG/ GAG/ GAG/TAC/ ATC/ATC/GCT/GAG/TGG/AAG/AAG/ACT/TG A (SEQ 
ID NO: 11) 

msat sit f qlaylvkkid/ idnl t f pkvl tdkkysyrvwngsdlgvesnf avtpsggqt inf lqynk 
gygvadtkt iqvfwipdtqnseeyiiaewkkt (SEQ ID NO: 12) 

Fve D34-46 

atg/tcc/gcc/acg/tcg/ctc/acc/ttc/cag/ctt/gcc/tac/ttg/gtg/aag/aag/atc/ 
gac/ttc/gac/tac/acc/ccc/aac/tgg/ggc/cgt/ggt/acc/cca/agc/agc/tac/aaa/ 
tac/tcg/tac/cgc/gtc/gtg/gtc/ aat/ggc/tct/gac/ ctt/ggc/gtc/gag/tcc/aac/ 
ttc/ gca/ gtg/ aca/ ccg/tcc/ ggt/ ggg/ cag/ acc/ atc/ aac/ttc/ ctc/cag/tac /aac / 

AAG/ GGG/TAT/ GGT/ GTC/ GCG/ GAC/ ACC/AAA/ACG/ATT/CAA/GTT/TTC/GTT/GTC/ATT/ 
CCA/ GAT/ ACC/ GGC/ AAC/TCG/ GAG/ GAG/TAC/ATC/ATC/GCT/GAG/TGG/AAG/AAG/ACT/ 
TG A (SEQ ID NO: 13) 

msat s 1 1 fqlaylvkkidfdytpnwgrgtpssy/kysyrvvvngsdlgvesnf avtpsggqt inf lqy 
nkgygvadtkt iqvfwipdtqnseeyiiaewkkt (SEQ ID NO: 14) 

Fve D47-60 

ATG/TCC/ GCC/ ACG/TCG/ CTC/ ACC/TTC/ CAG/CTT/GCC/TAC/TTG/GTG/AAG/AAG/ATC/ 
GAC/TTC/GAC/TAC/ACC/CCC/AAC/TGG/GGC/CGT/GGT/ACC/CCA/AGC/AGC/TAC/ATC/ 
GAC/AAC/CTT/ACC/TTC/CCC/AAG/GTT/CTC/ACC/GAC/AAA/GTC/GAG/TCC/AAC/TTC/ 
GCA/ GTG/ ACA/ CCG/TCC/ GGT/ GGG/ CAG/ACC/ATC/AAC/TTC/CTC/CAG/TAC/AAC/AAG/ 
GGG/TAT/ GGT/ GTC/ GCG/ GAC/ACC/AAA/ACG/ATT/ CAA/GTT/TTC/GTT/GTC/ATT/CCA/ 
GAT/ACC/GGC/AAC/TCG/GAG/GAG/TAC/ATC/ATC/GCT/GAG/TGG/AAG/AAG/ACT/TGA 
(SEQ ID NO: 15) 

msatsltfqlaylvkkidfdytpnwgrgtpssyidnltfpkvltdk/vesnfavtpsggqtinflqyn 
kgygvadtktiqvfwipdtqnseeyiiaewkkt (SEQ ID NO: 16) 

Fve D67-72 

ATG/TCC/ GCC/ ACG/TCG/ CTC/ ACC/TTC/ CAG/ CTT/ GCC/TAC/TTG/ GTG/AAG/AAG/ATC/ 
GAC/TTC/GAC/TAC/ACC/CCC/AAC/TGG/GGC/CGT/GGT/ACC/CCA/AGC/AGC/TAC/ATC/ 
GAC/AAC/CTT/ACC/TTC/CCC/AAG/GTT/CTC/ACC/GAC/AAA/AAA/TAC/TCG/TAC/CGC/ 
GTC/ GTG/ GTC/ AAT/ GGC/TCT/ GAC/ CTT/ GGC/CAG/ACC/ATC/AAC/TTC/CTC/CAG/TAC/ 
AAC/ AAG/ GGG/TAT/ GGT/ GTC/ GCG/ GAC/ ACC/ AAA/ACG/ATT/CAA/GTT/TTC/GTT/GTC/ 
ATT/CCA/GAT/ACC/GGC/AAC/TCG/GAG/GAG/TAC/ATC/ATC/GCT/GAG/TGG/AAG/AAG/ 
ACT/TG A (SEQ ID NO: 17) 

msatsltfqlaylvkkidfdytpnwgrgtpssyidnltfpkvltc^ysyrvvvngsdlg/qtinflq 
ynkgygvadtkt iqvfwipdtqnseeyiiaewkkt (SEQ ID NO: 18) 

Fve D73-84 

ATG/TCC/ GCC/ ACG/TCG/ CTC/ ACC/ TTC/ CAG/ CTT/ GCC/ TAC/TTG/GTG/AAG/AAG/ATC/ 
GAC/TTC/GAC/TAC/ACC/CCC/AAC/TGG/GGC/CGT/GGT/ACC/CCA/AGC/AGC/TAC/ATC/ 
GAC/AAC/CTT/ACC/TTC/CCC/AAG/GTT/CTC/ACC/GAC/AAA/AAA/TAC/TCG/TAC/CGC/ 
GTC/ GTG/ GTC/ AAT/ GGC/TCT/ GAC/ CTT/ GGC/ GTC/ GAG/TCC/AAC/TTC/GCA/GTG/ACA/ 
CCG/TCC/ GGT/ GGG/ GGT/ GTC/ GCG/ GAC/ACC/AAA/ACG/ATT/CAA/GTT/TTC/GTT/GTC/ 
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ATT/ CCA/ GAT/ ACC/GGC/ AAC/ TCG/ GAG/ GAG/ TAC/ ATC/ ATC/ GCT/ GAG/ TGG/ AAG/ AAG/ 
ACT/TG A (SEQ ID NO: 19) 

msatsltfqlaylvkkidfdytpnwgrgtpssyidnltfpkvltd^ 
psqg/c^adtktiavfvvipdtqiiseeviiaewkkt (SEQ ID NO: 20) 

Fve D85-97 

atg/tcc/gcc/acg/tcg/ ctc/acc/ttc/ cag/ ctt/gcc/tac/ttg/gtg/aag/aag/atc/ 
gac/ttc/gac/tac/acc/ccc/aac/tgg/ggc/cgt/ggt/acc/cca/agc/agc/tac/atc/ 

GAC/AAC/CTT/ACC/TTC/CCC/AAG/GTT/CTC/ACC/GAC/AAA/AAA/TAC/TCG/TAC/CGC/ 
GTC/GTG/GTC/AAT/GGC/TCT/GAC/CTT/GGC/GTC/GAG/TCC/AAC/TTC/GCA/GTG/ACA/ 
CCG/TCC/GGT/GGG/CAG/ACC/ATC/AAC/TTC/CTC/CAG/TAC/AAC/AAG/GGG/TAT/GTC/ 
ATT/CCA/GAT/ACC/GGC/AAC/TCG/GAG/GAG/TAC/ATC/ATC/GCT/GAG/TGG/AAG/AAG/ 
ACT/TG A (SEQ ID NO: 21) 

msatsltfqlaylvkkidf dytpnwgrgtpssyi<±iltfpkvltd]dcysyrvvvngsdlgvesnf avt 
psgggtinf lcrvmkcrv/ipdtcrnseeviiaewkkt (SEQ ID NO: 22) 

Fve D98-106 

ATG/TCC/GCC/ACG/TCG/CTC/ACC/TTC/CAG/CTT/GCC/TAC/TTG/GTG/AAG/AAG/ATC/ 
GAC/TTC/GAC/TAC/ACC/CCC/AAC/TGG/GGC/CGT/GGT/ACC/CCA/AGC/AGC/TAC/ATC/ 
GAC/AAC/CTT/ACC/TTC/CCC/AAG/GTT/CTC/ACC/GAC/AAA/AAA/TAC/TCG/TAC/CGC/ 

GTC/ gtg/gtc/ aat/ ggc/ tct/ gac/ ctt/ggc/ gtc/gag/ tcc/ aac/ttc/ gca/ gtg/ aca/ 

CCG/ TCC/GGT/GGG/ CAG/ ACC/ ATC/ AAC/ TTC/CTC/CAG/ TAC/ AAC/ AAG/ GGG/ TAT/ GGT/ 
GTC/GCG/GAC/ACC/AAA/ACG/ATT/CAA/GTT/TTC/GTT/GTC/TAC/ATC/ATC/GCT/GAG/ 
TGG/ AAG/ AAG/ ACT/TG A (SEQ ID NO: 23) 

msa t s 1 1 f ql ay 1 vkki df dytpnwgr gtp s sy i dnl t f pkvl t dkky syrvwngsdl gve snf avt 
psggqtinf lcrmkcry^ (SEQ ID NO: 24) 

Fve Df 07-? 75 

ATG/TCC/GCC/ACG/TCG/ CTC/ACC/TTC/ CAG/ CTT/GCC/TAC/TTG/GTG/AAG/AAG/ATC/ 
GAC/TTC/GAC/TAC/ACC/CCC/AAC/TGG/GGC/CGT/GGT/ACC/CCA/AGC/AGC/TAC/ATC/ 
GAC/AAC/CTT/ACC/TTC/CCC/AAG/GTT/CTC/ACC/GAC/AAA/AAA/TAC/TCG/TAC/CGC/ 
GTC/ GTG/ GTC/ AAT/ GGC/ TCT/ GAC/ CTT/GGC/ GTC/ GAG/ TCC/ AAC/TTC/ GCA/ GTG/ ACA/ 
CCG/TCC/GGT/GGG/CAG/ACC/ATC/AAC/TTC/CTC/CAG/TAC/AAC/AAG/GGG/TAT/GGT/ 
GTC/GCG/GAC/ACC/AAA/ACG/ATT/CAA/GTT/TTC/GTT/GTC/ATT/CCA/GAT/ACC/GGC/ 
AAC/TCG/ GAG/GAG/TG A (SEQ ID NO: 25) 

msa t s 1 1 fql ay lvkki df dytpnwgr gtp s syi dnl t f pkvl t dkkysyrvwngsdlgvesnf avt 
psggqtinf lcrymkcr/cr^adtktiqvfwipdtqnsee/ (SEQ ID NO: 26) 

Fve D67-97 

ATG/TCC/ GCC/ACG/TCG/ CTC/ACC/TTC/ CAG/ CTT/GCC/TAC/TTG/ GTG/ AAG/ AAG /ATC/ 
GAC/TTC/GAC/TAC/ACC/CCC/AAC/TGG/GGC/CGT/GGT/ACC/CCA/AGC/AGC/TAC/ATC/ 
GAC/AAC/CTT/ACC/TTC/CCC/AAG/GTT/CTC/ACC/GAC/AAA/AAA/TAC/TCG/TAC/CGC/ 
GTC/GTG/GTC/AAT/GGC/TCT/GAC/CTT/GGC/ATT/CCA/GAT/ACC/GGC/AAC/TCG/GAG/ 
GAG/ TAC/ ATC/ ATC/ GCT/GAG/ TGG/AAG/ AAG/ ACT/TG A (SEQ ID NO: 27) 
msatsltfqlaylvkkidf dytpnwgr gtpssyidnltfpkvltdkkysyrvvvngsdlg/ipdtgns 
eeviiaewkkt (SEQ ID NO: 28) 
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Fvep55-100 

aat/ ggc/tct/ gac/ ctt/ggc/ gtc/ gag/tcc/aac/ttc/ gca/gtg/aca/ccg/tcc/ggt/ 
ggg/cag/acc/atc/aac/ttc/ctc/cag/tac/aac/aag/ggg/tat/ggt/gtc/gcg/gac/ 
acc/ aaa/ acg/ att/ caa/ gtt/ttc/ gtt/ gtc/ att/cca/ gat/ (seq id no: 29) 

Ngsdlgvesnfavtpsqqqtinf lqvnkqyqvadtkticrvfvvip d (SEQ ID NO: 30) 

Fve Mutants with Single Amino Acid Substitutions 

FveR27A 

atg/tcc/gcc/acg/tcg/ ctc/acc/ttc/cag/ctt/gcc/tac/ttg/gtg/aag/aag/atc/ 
gac/ttc/gac/tac/acc/ccc/aac/tgg/ggc/gca/ggt/acc/cca/agc/agc/tac/atc/ 
gac/aac/ctt/acc/ttc/ccc/aag/gtt/ctc/acc/gac/aaa/aaa/tac/tcg/tac/cgc/ 
gtc/ gtg/ gtc/ aat/ ggc/tct/ gac/ctt/ ggc/gtc/gag/tcc/aac/ttc/gca/gtg/aca/ 
ccg/tcc/ggt/ ggg/ cag/acc/atc/aac/ttc/ctc/cag/tac/aac/aag/ggg/tat/ggt/ 
gtc/gcg/gac/acc/aaa/acg/att/caa/gtt/ttc/gtt/gtc/att/cca/gat/acc/ggc/ 
aac/tcg/gag/gag/tac/atc/atc/gct/gag/tgg/aag/aag/act/tg a(SEQ ID NO: 31) 
msatsltfqlaylvkkidfdytpnwgagtpssyidnltfpkvltdkkysyrvvw 
psggqtinf lcp/Tikcrycr^adtkticr^fwipdtcmseeviiaewkkt (SEQ ID NO: 32) 

FyeG28A 

atg/tcc/gcc/acg/tcg/ ctc/acc/ttc/cag/ctt/gcc/tac/ttg/gtg/aag/aag/atc/ 
gac/ttc/gac/tac/acc/ccc/aac/tgg/ggc/cgt/gca/acc/cca/agc/agc/tac/atc/ 
gac/aac/ctt/acc/ttc/ccc/aag/gtt/ctc/acc/gac/aaa/aaa/tac/tcg/tac/cgc/ 
gtc/gtg/gtc/aat/ggc/tct/gac/ctt/ggc/gtc/gag/tcc/aac/ttc/gca/gtg/aca/ 
ccg/tcc/ggt/ggg/cag/acc/atc/aac/ttc/ctc/cag/tac/aac/aag/ggg/tat/ggt/ 
gtc/gcg/gac/acc/aaa/acg/att/caa/gtt/ttc/gtt/gtc/att/cca/gat/acc/ggc^ 
aac/tcg/gag/gag/tac/atc/atc/gct/gag/tgg/aag/aag/act/tg a(SEQ ID NO: 33) 

msatsltfqlaylvkkidfdytpnwgratpssyidnl^ 

psggqtinf lcpynikqyqvadtkticr^fwipdtcmseeviiaewkkt (SEQ ID NO: 34) 
FveT29A 

atg/tcc/gcc/acg/tcg/ctc/acc/ttc/cag/ctt/gcc/tac/ttg/gtg/aag/aag/atc/ 
gac/ttc/gac/tac/acc/ccc/aac/tgg/ggc/cgt/ggt/gca/cca/agc/agc/tac/atc/ 
gac/aac/ctt/acc/ttc/ccc/aag/gtt/ctc/acc/gac/aaa/aaa/tac/tcg/tac/cgc/ 
gtc/gtg/gtc/aat/ggc/tct/gac/ctt/ggc/gtc/gag/tcc/aac/ttc/gca/gtg/aca/ 
coVtcc/ggt/ggg/cag/acc/atc/aac/ttc^ 

gtc/gcg/gac/acc/aaa/acg/att/caa/gtt/ttc/gtt/gtc/att/cca/gat/acc/ggc/ 
aac/tcg/gag/gag/tac/atc/atc/gct/gag/tgg/aag/aag/act/tg a(SEQ ID NO: 35) 

msatsltfql ay 1 vkki df dytpnwgr gaps sy i dnl t f pkvl t dkky syrwvngs dl gve snf avt 
psggqtinf lqynkgyqvadtktiqvfwipdtqnseeyiiaewkkt (SEQ ID NO: 36) 
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Fusion Proteins of Major house dust mite allergen (Blo t 5 or Der p 2) and Fungal 
Immunomodulatory Protein Fve 

Blo 1 5-Fve (two-in-one chimeric wild type) 

caagagcacaagccaaagaaggatgatttccgaaacgaattcgatcacttgttgatcgaacaggcaaa 

ccatgctatcgaaaagggagaacatcaattgctttacttgcaacaccaactcgacgaattgaatgaaa 

acaagagcaaggaattgcaagagaaaatcattcgagaacttgatgttgtttgcgccatgatcgaagga 

gcccaaggagctttggaacgtgaattgaagcgaactgatcttaacattttggaacgattcaactacga 

a g a ggctcaaactctcagcaagatcttgcttaaggatttgaaggaaaccgaacaaaaagtgaaggata 

ttcaaacccaaTCCGCCACGTCGCTCACCTTCCAGCTTGCCTACTTGGTGAAGAAGATCGACTTCGAC 

TACACCCCCAACTGGGGCCGTGGTACCCCAAGCAGCTACATCGACAACCTTACCTTCCCCAAGGTTCT 

CACCGACAAAAAATACTCGTACCGCGTCGTGGTCAATGGCTCTGACCTTGGCGTCGAGTCCAACTTCG 

CAGTGACACCGTCCGGTGGGCAGACCATCAACTTCCTCCAGTACAACAAGGGGTATGGTGTCGCGGAC 

ACCAAAACGATTCAAGTTTTCGTTGTCATTCCAGATACCGGCAACTCGGAGGAGTACATCATCGCTGA 

GTGGAAGAAGACTTG A (SEQ ID NO: 37) 

QEHKPKKDDFRl^FDHLLI^ 

AQGALERELKRTDLNILERFNYEEAQTLSKILLKDLKETEQKVKDIQTQs atsltfqlaylvkkidfd 
ytpnwgrgtpssyidnltfpkvltdkkysyrvvvngsdlgvesnfavtpsggqtinf lqynkgygvad 
tktiqvfvvipdtqnseeyiiaewkkt (SEQ ID NO: 38) 

Blo 1 5-FveR27A (two-in-one chimeric mutant) 

caagagcacaagccaaagaaggatgatttccgaaacgaattcgatcacttgttgatcgaacaggcaaa 
ccatgctatcgaaaagggagaacatcaattgctttacttgcaacaccaactcgacgaattgaatgaaa 
acaagagcaaggaattgcaagagaaaatcattcgagaacttgatgttgtttgcgccatgatcgaagga 
gcccaaggagctttggaacgtgaattgaagcgaactgatcttaacattttggaacgattcaactacga 
a gaggctcaaactctcagcaagatcttgcttaaggatttgaaggaaaccgaacaaaaagtgaaggata 
ttcaaacccaaTCCGCCACGTCGCTCACCTTCCAGCTTGCCTACTTGGTGAAGAAGATCGACTTCGAC 

tacacccccaactggggcGCAggtaccccaagcagctacatcgacaaccttaccttccccaaggttc 

TCACCGACAAAAAATACTCGTACCGCGTCGTGGTCAATGGCTCTGACCTTGGCGTCGAGTCCAACTTC 
GCAGTGACACCGTCCGGTGGGCAGACCATCAACTTCCTCCAGTACAACAAGGGGTATGGTGTCGCGGA 
CACCAAAACGATTCAAGTTTTCGTTGTCATTCCAGATACCGGCAACTCGGAGGAGTACATCATCGCTG 
AGTGGAAGAAGACTTGA (SEQ ID NO: 39) 

QEHKPKKDDFRNEFDHLL I EQANHAI EKGEHQLLYLQHQLDELNENKSKELQEKI IRELDWCAM I EG 
AQGALERELKRTDLNILERFNYEEAQTLSKILLKDLKETEQKVKDIQTQsats Itfqlaylvkkidfd 

ytpnwgagtpssyidnltfpkvltdkkysyrwvngsdlgvesnfavtpsggqtinf lqynkgygvad 
tktiqvfvvipdtqnseeyiiaewkkt (SEQ ID NO: 40) 

Blo 1 5-FveT29A (two-in-one chimeric mutant) 

caagagcacaagccaaagaaggatgatttccgaaacgaattcgatcacttgttgatcgaacaggcaaa 
ccatgctatcgaaaagggagaacatcaattgctttacttgcaacaccaactcgacgaattgaatgaaa 
acaagagcaaggaattgcaagagaaaatcattcgagaacttgatgttgtttgcgccatgatcgaagga 
gcccaaggagctttggaacgtgaattgaagcgaactgatcttaacattttggaacgattcaactacga 
agaggctcaaactctcagcaagatcttgcttaaggatttgaaggaaaccgaacaaaaagtgaaggata 
ttcaaacccaaTCCGCCACGTCGCTCACCTTCCAGCTTGCCTACTTGGTGAAGAAGATCGACTTCGAC 

tacacccccaactggggccgtggtGCAccaagcagctacatcgacaaccttaccttccccaaggttc 
tcaccgacaaaaaatactcgtaccgcgtcgtggtcaatggctctgaccttggcgtcgagtccaacttc 
gcagtgacaccgtccggtgggcagaccatcaacttcctccagtacaacaaggggtatggtgtcgcgga 
caccaaaacgattcaagttttcgttgtcattccagataccggcaactcggaggagtacatcatcgctg 
agtggaagaagacttga (seq id no: 41) 
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QEHKPKKDDFRNEFDHLLIEQANH^^ 

AQGALERELKRTDLNI LERFNYEEAQTLS KI LLKDLKETEQKVKDI QTQs atsltfqlaylvkkidfd 
ytpnwgrgapssyidnltfpkvltdkkysyrwvngsdlgvesnf avtpsggqtinf lqynkgygvad 
tktiqvfvvipdtqnseeyiiaewkkt (SEQ ID NO: 42) 

Derp 2-FveR27A (two-in-one chimeric mutant) 

gatcaagtcgatgtcaaagattgtgccaatcatgaaatcaaaaaagttttggtaccaggatgccatgg 
ttcagaaccatgtatcattcatcgtggtaaaccattccaattggaagccgttttcgaagccaaccaaa 
acacaaaaacggctaaaattgaaatcaaagcctcaatcgatggtttagaagttgatgttcccggtatc 
gatccaaatgcatgccattacatgaaatgcccattggttaaaggacaacaatatgatattaaatatac 
atggaatgttccgaaaattgcaccaaaatctgaaaatgttgtcgtcactgttaaagttatgggtgatg 
at 9gtgttttggcctgtgctattgctactcatgctaaaatccgcgatTCCGCCACGTCGCTCACCTTC 

cagcttgcctacttggtgaagtuvgatcgacttcgactacacccccaactggggcGCAggtaccccaa 
gcagctacatcgacaaccttaccttccccaaggttctcaccgacaaaaaatactcgtaccgcgtcgtg 
gtcaatggctctgaccttggcgtcgagtccaacttcgcagtgacaccgtccggtgggcagaccatcaa 
cttcctccagtacaacaaggggtatggtgtcgcggacaccaaaacgattcaagttttcgttgtcattc 
cagataccggcaactcggaggagtacatcatcgctgagtggaagaagacttga (seq id no: 43) 
dqvdvkdcanhe i kkvlvpgchgs e pc 1 1 hrgkp fqleavfeanqntktak i e i kas i dglevdvpg i 

DPNACHYMKCPLVKGQQYDIKYTWWPKIAPKSENVVV^ t s 1 1 f 

qlaylvkkidf dytpnwgagtpssyidnltfpkvltdkkysyrvwngsdlgvesnf avtpsggqtin 
f lqvnkqyqvadtktiqvf wipdtqnseeviiaewkkt (SEQ ID NO: 44) 

Derp 2-FveT29A (two-in-one chimeric mutant) 

gatcaagtcgatgtcaaagattgtgccaatcatgaaatcaaaaaagttttggtaccaggatgccatgg 
ttcagaaccatgtatcattcatcgtggtaaaccattccaattggaagccgttttcgaagccaaccaaa 
acacaaaaacggctaaaattgaaatcaaagcctcaatcgatggtttagaagttgatgttcccggtatc 
gatccaaatgcatgccattacatgaaatgcccattggttaaaggacaacaatatgatattaaatatac 
atggaatgttccgaaaattgcaccaaaatctgaaaatgttgtcgtcactgttaaagttatgggtgatg 
atggtgttttggcctgtgctattgctactcatgctaaaatccgcgatTCCGCCACGTCGCTCACCTTC 

cagcttgcctacttggtgaagaagatcgacttcgactacacccccaactggggccgtggtGCAccaa 

gcagctacatcgacaaccttaccttccccaaggttctcaccgacaaaaaatactcgtaccgcgtcgtg 

gtcaatggctctgaccttggcgtcgagtccaacttcgcagtgacaccgtccggtgggcagaccatcaa 

cttcctccagtacaacaaggggtatggtgtcgcggacaccaaaacgattcaagttttcgttgtcattc 

cagataccggcaactcggaggagtacatcatcgctgagtggaagaagacttga (seq id no: 45) 

dqvdvktcanheikkvlvp 

D PNACHYMKC PLVKGQQ YD I KYTWNVPKI APKS ENVVVTVKVMGDDGVIACAI ATHAKI RD s atsltf 
qlaylvkkidf dytpnwgrgapssyidnltfpkvltdkkysyrvwngsdlgvesnf avtpsggqtin 
f lqynkqyqvadtktiqvfwipdtqnseeviiaewkkt (SEQ ID NO: 46) 

Blo 1 5-Derp 2-FveR27A (three-in-one chimeric mutant) 

caagagcacaagccaaagaaggatgatttccgaaacgaattcgatcacttgttgatcgaacaggcaaa 
ccatgctatcgaaaagggagaacatcaattgctttacttgcaacaccaactcgacgaattgaatgaaa 
acaagagcaaggaattgcaagagaaaatcattcgagaacttgatgttgtttgcgccatgatcgaagga 
gcccaaggagctttggaacgtgaattgaagcgaactgatcttaacattttggaacgattcaactacga 
agaggctcaaactctcagcaagatcttgcttaaggatttgaaggaaaccgaacaaaaagtgaaggata 
ttcaaacccaagatcaagtcgatgtcaaagattgtgccaatcatgaaatcaaaaaagttttggtacca 
ggatgccatggttcagaaccatgtatcattcatcgtggtaaaccattccaattggaagccgttttcga 
agccaaccaaaacacaaaaacggctaaaattgaaatcaaagcctcaatcgatggtttagaagttgatg 
ttcccggtatcgatccaaatgcatgccattacatgaaatgcccattggttaaaggacaacaatatgat 
attaaatatacatggaatgttccgaaaattgcaccaaaatctgaaaatgttgtcgtcactgttaaagt 
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tatgggtgatgatggtgttttggcctgtgctattgctactcatgctaaaatccgcgatTCCGCCACGT 

cgctcaccttccagcttgcctacttggtgaagaagatcgacttcgactacacccccaactggggcgc 

Aggtaccccaagcagctacatcgacaaccttaccttccccaaggttctcaccgacaaaaaatactcgt 
accgcgtcgtggtcaatggctctgaccttggcgtcgagtccaacttcgcagtgacaccgtccggtggg 
cagaccatcaacttcctccagtacaacaaggggtatggtgtcgcggacaccaaaacgattcaagtttt 
cgttgtcattccagataccggcaactcggaggagtacatcatcgctgagtggaagaagacttga 
(SEQ ID NO: 47) 

QEHKPKKDDFRNEFDHLLIEQANHAIEKGEHQLLYLQHQLDELNENKSKELQEKIIRELDWCAMIEG 
AQGALERELKRTDLNILERFOT 

GCHGS E PC 1 1 HRGKP FQLEAVFEANQNTKTAKI E I KAS I DGLE VDVPGI DPNACH YMKC PLVKGQQYD 

IKYTWNVPKIAPKSENVWTVKVMGDDGVLACAIATHAKIRDsatsltfqlaylvkkidfdytpnwga 
gtpssyidnltfpkvltdkkysyrvwngsdlgvesnfavtpsggqtinf Iqynkgygvadtktiqvf 
wipdtqnseeyiiaewkkt (SEQ ID NO: 48) 

Fusion Proteins of Viral Antigen and Fve 

HPV E7-FveT29A 

MHGDTPTLHEYMLDLQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTFCCKCDSTLRLC 
VQSTHVDIRTLEDLLMGTLGIVCPICSQKPsatsltfqlaylvkkidfdytpnwgrgapssyidnltf 
pkvltdWcysyrvvvngsdlgvesnfavtpsggqtinf Iqynkgygvadtktiqvf wipdtgnseey 
iiaewkkt (SEQ ID NO: 49) 

atgcatggagatacacctacattgcatgaatatatgttagatttgcaaccagagacaactgatctcta 

ctgttatgagcaattaaatgacagctcagaggaggaggatgaaatagatggtccagctggacaagcag 

aaccggacagagcccattacaatattgtaaccttttgttgcaagtgtgactctacgcttcggttgtgc 

gtacaaagcacacacgtagacattcgtactttggaagacctgttaatgggcacactaggaattgtgtg 

ccccatctgttctcagaaacca TCCGCCACGTCGCTCACCTTCCAGCTTGCCTACTTGGTGAAGAAGA 

TCGACTTCGACTACACCCCCAACTGGGGCCGTGGTGCACCAAGCAGCT^ 

CCCAAGX3TTCTCACCGAGAAAAAATACTC 

GTCCAACTTCGCAGTGACACCGTCCGGTGGGCAGACCATCAACTTCCTCCA 
GTGTCGCGGACACCAAAACGATTCAAGTTT^ 

ATCATCGCTGAGTGGAAGAAGACTTG A (SEQ ID NO: 50) 
HCV Com23-FveT29A 



Deletion of the 23 amino acids of core antigen from 141-163 amino acid residues 
leads to increased protein production efficiency 

MSTNPKPQRKTKRNTNRRPQDVKFPGGGQIV^ 
RQPEGRAWAQPGYPWPLYGNEGLGWAGWLLSPRGSRPSW 

LPLWATGNLPGCSFSIFLLALLSCLTIPASAsatsltfqlaylvkkidfdytpnwgrgapssyidnl 
tfpkvltdkkysyrvwngsdlgvesnfavtpsggqtinf lqynkgygvadt ktiqvf wipdtgnse 
eviiaewkkt (SEQ ID NO: 51) 

atgagcacgaatcctaaacctcaaagaaaaaccaaacgtaacaccaaccgccgcccacaggacgtcaa 
gttcccgggcggtggtcagatcgtcggtggagtttacctgttgccgcgcaggggccccaggttgggtg 
tgcgcgcgactaggaagacttccgagcggtcgcaacctcgtggaaggcgacaacctatccccaaggct 
cgccagcccgagggtagggcctgggctcagcccgggtacccctggcccctctatggcaatgagggctt 
ggggtgggcaggatggctcctgtcaccccgtggctctcggcctagttggggccccacggacccccggc 
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gtaggtcgcgcaatttgggtaaggtcatcgataccctcacgtgcggcttcgccgatctcatggggtac 
cttccgctcgtcggcgcaacagggaatctgcccggttgctccttttctatcttccttttggctttgct 
gtcctgtttgaccatcccagcttccgcttatgaagTCCGCCACGTCGCTCACCTTCCAGCTTGCCTAC 
ttggtgaagaagatcgacttcgactacacccccaactggggccgtggtgcaccaagcagctacatcga 
caaccttaccttccccaaggttctcaccgacaaaaaatactcgtaccgcgtcgtggtcaatggctctg 
accttggcgtcgagtccaacttcgcagtgacaccgtccggtgggcagaccatcaacttcctccagtac 
aacaaggggtatggtgtcgcggacaccaaaacgattcaagttttcgttgtcattccagataccggcaa 
ctcggaggagtacatcatcgctgagtggaagaagacttga (seq id no: 52) 

Fusion Proteins of Tumor-Associated Antigen and Fve 

MAGE3-FveT29A 

mpleqrsqhckpeegleargealglvgaqapateeqeaasssstlvevtlgevpaaespdppqspqga 
sslpttmnyplwsqsyedssnqeeegpstfpdlesefqaalsrkvaelvhf lllkyrarepvtkaeml 
gswgnwqyf fpvif skassslqlvfgielmevdpighlyif atclglsydgllgdnqimpkagllii 
vlaiiaregdcapeekiweelsvlevfegredsilgdpkklltqhfvqenyleyrqvpgsdpacyef 1 
wgpralvetsyvkvlhhmvkisggphisypplhewlregeesatsltfqlaylvkkidfdytpnwgr 
gapssyidnltfpkvltdkkysyrvwngsdlgvesnfavtpsggqtinf Iqynkgygvadtktiqvf 
vvipdtqnseeyiiaewkkt (SEQ ID NO: 53) 

atgcctcttgagcagaggagtcagcactgcaagcctgaagaaggccttgaggcccgaggagaggccct 

gggcctggtgggtgcgcaggctcctgctactgaggagcaggaggctgcctcctcctcttctactctag 

ttgaagtcaccctgggggaggtgcctgctgccgagtcaccagatcctccccagagtcctcagggagcc 

tccagcctccccactaccatgaactaccctctctggagccaatcctatgaggactccagcaaccaaga 

agaggaggggccaagcaccttccctgacctggagtccgagttccaagcagcactcagtaggaaggtgg 

ccgagttggttcattttctgctcctcaagtatcgagccagggagccggtcacaaaggcagaaatgctg 

gggagtgtcgtcggaaattggcagtatttctttcctgtgatcttcagcaaagcttccagttccttgca 

gctggtctttggcatcgagctgatggaagtggaccccatcggccacttgtacatctttgccacctgcc 

tgggcctctcctacgatggcctgctgggtgacaatcagatcatgcccaaggcaggcctcctgataatc 

gtcctggccataatcgcaagagagggcgactgtgcccctgaggagaaaatctgggaggagctgagtgt 

gttagaggtgtttgaggggagggaagacagtatcttgggggatcccaagaagctgctcacccaacatt 

tcgtgcaggaaaactacctggagtaccggcaggtccccggcagtgatcctgcatgttatgaattcctg 

tggggtccaagggccctcgttgaaaccagctatgtgaaagtcctgcaccatatggtaaagatcagtgg 

aggacctcacatttcctacccacccctgcatgagtgggttttgagagagggggaagagTCCGCCACGT 

CGCTCACCTTCCAGCTTGCCTACTTGGTGAAGAAGATCGACTTCGACTACACCCCCAACTGGGGCCGT 

GGTGCACCAAGCAGCTACATCGACAACCTTACCTTCCCCAAGGTTCTCACCGACAAAAAATACTCGTA 

CCGCGTCGTGGTCAATGGCTCTGACCTTGGCGTCGAGTCCAACTTCGCAGTGACACCGTCCGGTGGGC 

AGACCATCAACTTCCTCCAGTACAACAAGGGGTATGGTGTCGCGGACACCAAAACGATTCAAGTTTTC 

GTTGTCATTCCAGATACCGGCAACTCGGAGGAGTACATCATCGCTGAGTGGAAGAAGACTTGA (SEQ 

ID NO: 54) 

MART1 -Fve T29A 

mpredahf iygypkkghghsyt t aeeaagigi 1 tvi lgvl 1 1 igcwycrrrngyralmdks Ihvgtqc 
altrrcpqegfdhrdskvslqekncepvvpnappayeklsaeqspppyspsatsltf qlaylvkkidf 
dytpnwgrgapssyidnltfpkvltdkkysyrwvngsdlgvesnfavtpsggqtinf lqynkgygva 
dtktiQvfwipdtqnseeyiiaewkkt (SEQ ID NO: 55) 

atgccaagagaagatgctcacttcatctatggttaccccaagaaggggcacggccactcttacaccac 
ggctgaagaggccgctgggatcggcatcctgacagtgatcctgggagtcttactgctcatcggctgtt 
ggtattgtagaagacgaaatggatacagagccttgatggataaaagtcttcatgttggcactcaatgt 
gccttaacaagaagatgcccacaagaagggtttgatcatcgggacagcaaagtgtctcttcaagagaa 
aaactgtgaacctgtggttcccaatgctccacctgcttatgagaaactctctgcagaacagtcaccac 
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caccttattcacctTCCGCCACGTCGCTCACCTTCCAGCTTGCCTACTTGGTGAAGAAGATCGACTTC 
GACTACACCCCCAACTGGGGCCGTGGTGCACCAAGCAGCTACATCGACAACCTTACCTTCCCCAAGGT 
TCTCACCGACAAAAAATACTCGTACCGCGTCGTGGTCAATGGCTCTGACCTTGGCGTCGAGTCCAACT 
TCGCAGTGACACCGTCCGGTGGGCAGACCATCAACTTCCTCCAGTACAACAAGGGGTATGGTGTCGCG 
GACACCAAAACGATTCAAGTTTTCGTTGTCATTCCAGATACCGGCAACTCGGAGGAGTACATCATCGC 
T GAG T G G AAG AAG A C T T G A (SEQ ID NO: 56) 

CEA-FveT29A 

kltiestpfnvaegkevlllvhnlpqhlfgyswykgervdgnrqiigyvigtqqatpgpaysgreiiy 
pnas 1 1 iqni iqndt gf yt lhviksdl vneeat gqf rvypelpkps i s snnskpvedkdavaf t cepe 
tqdatylwwvrmqslpvsprlqlsngnrtltlfnvtrndtasykcetqnpvsarrsdsvilnvlygpd 
aptisplntsyrsgenlnlschaasnppaqyswfvngtfqqstqelf ipnitvnnsgsytcqahnsdt 
glnrttvttitvyaeppkpf itsmsnpvededavaltcepeiqnttylvsnArvrinqslpvsprlqlsnd 
nrt It 1 1 svt rndvgpyecgiqnel svdhsdpvi lnvlygpddpt i spsytyyrpgvnl si schaasn 
ppaqyswl idgniqqht qe 1 f i sni teknsglyt cqannsasghsr 1 1 vkt i t vsae lpkps i s snns 
kpvedkdavaf t cepeaqnt tylwwvngqslpvspr lql sngnrt 1 1 1 f nvtrndarayvcgiqnsvs 
aiirsdpvtldvlygpdtpiisppdssylsganlnlschsasnpspqyswringipqqhtqvlf iakit 
pnimgtyacfvsnlatgrnnsivksitvsasgtspglsagatvgimigvlvgvalisatsltfqlayl 
vkkidf dytpnwgrgapssyidnltfpkvltdkkysyrwvngsdlgvesnf avtpsggqtinf Iqyn 
kqyqvadtktiqvfvvipdtqnseeviiaewkkt (SEQ ID NO: 57) 

aagctcactattgaatccacgccgttcaatgtcgcagaggggaaggaggtgcttctacttgtccacaa 
tctgccccagcatctttttggctacagctggtacaaaggtgaaagagtggatggcaaccgtcaaatta 
taggatatgtaataggaactcaacaagctaccccagggcccgcatacagtggtcgagagataatatac 
cccaatgcatccctgctgatccagaacatcatccagaatgacacaggattctacaccctacacgtcat 
aaagtcagatcttgtgaatgaagaagcaactggccagttccgggtatacccggagctgcccaagccct 
ccatctccagcaacaactccaaacccgtggaggacaaggatgctgtggccttcacctgtgaacctgag 
actcaggacgcaacctacctgtggtgggtaaacaatcagagcctcccggtcagtcccaggctgcagct 
gtccaatggcaacaggaccctcactctattcaatgtcacaagaaatgacacagcaagctacaaatgtg 
aaacccagaacccagtgagtgccaggcgcagtgattcagtcatcctgaatgtcctctatggcccggat 
gcccccaccatttcccctctaaacacatcttacagatcaggggaaaatctgaacctctcctgccatgc 
agcctctaacccacctgcacagtactcttggtttgtcaatgggactttccagcaatccacccaagagc 
tctttatccccaacatcactgtgaataatagtggatcctatacgtgccaagcccataactcagacact 
ggcctcaataggaccacagtcacgacgatcacagtctatgcagagccacccaaacccttcatcaccag 
caacaactccaaccccgtggaggatgaggatgctgtagccttaacctgtgaacctgagattcagaaca 
caacctacctgtggtgggtaaataatcagagcctcccggtcagtcccaggctgcagctgtccaatgac 
aacaggaccctcactctactcagtgtcacaaggaatgatgtaggaccctatgagtgtggaatccagaa 
cgaattaagtgttgaccacagcgacccagtcatcctgaatgtcctctatggcccagacgaccccacca 
tttccccctcatacacctattaccgtccaggggtgaacctcagcctctcctgccatgcagcctctaac 
ccacctgcacagtattcttggctgattgatgggaacatccagcaacacacacaagagctctttatctc 
caacatcactgagaagaacagcggactctatacctgccaggccaataactcagccagtggccacagca 
ggactacagtcaagacaatcacagtctctgcggagctgcccaagccctccatctccagcaacaactcc 
aaacccgtggaggacaaggatgctgtggccttcacctgtgaacctgaggctcagaacacaacctacct 
gtggtgggtaaatggtcagagcctcccagtcagtcccaggctgcagctgtccaatggcaacaggaccc 
tcactctattcaatgtcacaagaaatgacgcaagagcctatgtatgtggaatccagaactcagtgagt 
gcaaaccgcagtgacccagtcaccctggatgtcctctatgggccggacacccccatcatttccccccc 
agactcgtcttacctttcgggagcgaacctcaacctctcctgccactcggcctctaacccatccccgc 
agtattcttggcgtatcaatgggataccgcagcaacacacacaagttctctttatcgccaaaatcacg 
ccaaataataacgggacctatgcctgttttgtctctaacttggctactggccgcaataattccatagt 
caagagcatcacagtctctgcatctggaacttctcctggtctctcagctggggccactgtcggcatca 
tgattggagtgctggttggggttgctctgataTCCGCCACGTCGCTCACCTTCCAGCTTGCCTACTTG 
GTGAAGAAGATCGACTTCGACTACACCCCCAACTGGGGCCGTGGTGCACCAAGCAGCTACATCGACAA 
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CCTTACCTTCCCCAAGGTTCTCACCGACAAAAAATACTCGTACCGCGTCGTGGTCAATGGCTCTGACC 
TTGGCGTCGAGTCCAACTTCGCAGTGACACCGTCCGGTGGGCAGACCATCAACTTCCTCCAGTACAAC 
AAGGGGTATGGTGTCGCGGACACCAAAACGATTCAAGTTTTCGTTGTCATTCCAGATACCGGCAACTC 

ggaggagtacatcatcgctgagtggaagaagacttga (seq id no: 58) 
Primers for Construction of Fve Deletion Mutants 



Fd6-18F (36 mer) 

5 ' - ggA/TCC/TCC/gCC/ACg/TCg/TTC/gAC/TAC/ACC/CCC/AAC- 3 ' 
Fd6-18R(36mer) 

5 ' -c(TT/ggg/ggT/gTA/gTC/gAA/CgA/CgT/ggC/ggA/ggA/TCC- 3 ' 

Fd19-33F(36mer) 
5' -TTg/gTg/AAg/AAg/ATC/gAC/ATC/gAC/AAC/CTT/ACC/TTC- 3' 

Fd19-33R(36 mer) 
5 ' -gAA/ggT/AAg/gTT/gTC/gAT/gTC/gAT/CTT/CTT/CAC/CAA- 3 ' 

Fd34-46F (36 mer) 
5 ' -ggT/ACC/CCA/AgC/AgC/TAC/AAA/TAC/TCg/TAC/CgC/gTC- 3 ' 

Fd34-46R (36 mer) 
5 ' -gAC/gCg/gTA/CgA/gTA/TTT/gTA/gCT/gCT/Tgg/ggT/ACC- 3 ' 

Fd47-60F (36 mer) 
5 ' -AAg/gTT/CTC/ACC/gAC/AAA/gTC/gAg/TCC/AAC/TTC/gCA- 3 ' 

Fd47-60R (36 mer) 
5' -TgC/gAA/gTT/ggA/CTC/gAC/TTT/gTC/ggT/gAg/AAC/CTT- 3' 

Fd61-72F (36 mer) 
5 ' -AAT/ggC/TCT/gAC/CTT/ggC/CAg/ACC/ATC/AAC/TTC/CTC- 3 ' 

Fd61-72R(36 mer) 
5 ' -gAg/ gAA/ gTT/ gAT/ ggT/ CTg/ gCC/AAg/ gTC/AgA/ gCC/ATT- 3 ' 

Fd73-84F (36 mer) 
5 ' - gTg/ACA/CCg/TCC/ggT/ggg/ggT/gTC/gCg/gAC/ACC/AAA- 3 ' 

Fd73-84R (36 mer) 

5 ' -TTT/ggT/gTC/CgC/gAC/ACC/CCC/ACC/ggA/Cgg/TgT/CAC- 3 ' 

Fd85-97F (36 mer) 
5 ' - CAg/TAC/AAC/AAg/ggg/TAT/ATT/CCA/gAT/ACC/ggC/AAC- 3 ' 



SEQ ID NO: 59) 



SEQ ID NO: 60) 
SEQ ID NO: 61) 



SEQ ID NO: 62) 
SEQ ID NO: 63) 



SEQ ID NO: 64) 
SEQ ID NO: 65) 



SEQ ID NO: 66) 
SEQ ID NO: 67) 



SEQ ID NO: 68) 
SEQ ID NO: 69) 



SEQ ID NO: 70) 
SEQ ID NO: 71) 
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Fd85-97R (36 mer) 

5 ' -gTT/gCC/ggT/ATC/Tgg/AAT/ATA/CCC/CTT/gTT/gTA/CTg- 3 ' (SEQ ID NO: 72) 
Fd98-106F (36 mer) 

5 ' -ATT/CAA/gTT/TTC/gTT/gTC/TAC/ATC/ATC/gCT/gAg/Tgg- 3 ' (SEQ ID NO: 73) 
Fd98-106R(36mer) 

5 ' - CCA/CTC/AgC/gAT/gAT/gTA/gAC/AAC/gAA/AAC/TTg/AAT- 3 ' (SEQ ID NO: 74) 
Fd107-115R(39 mer) 

5 ' -gAT/ gCA/ ACT/ gAA/TTC/TTA/TTA/ CTC/ CTC/ CgA/ gTT/gCC/ggT- 3 ' (SEQ ID NO: 

m 

Primers for Construction of Large Fragment Deletion of Fve 

d(61-97)-F (36mer) 

5 ' - /AAT/ggC/TCT/gAC/CTT/ggC/ATT/CCA/gAT/ACC/ggC/AAC/ - 3 ' (SEQ ID NO: 76) 
d(61-97)-R (36mer) 

5 ' - /gTT/gCC/ggT/ATC/Tgg/AAT/gCC/AAg/gTC/AgA/gCC/ATT/ - 3 ' (SEQ ID NO: 77) 

Primers for construction of small fragment of Fve (from 55aa to 100aa) 

[Fv55-100]-F (48mer) 

5' - 

/ gTT/ CCg/ CgT/ ggA/TCC/ATC/ gAA/ ggT/ CgT/AAT/ ggC/TCT/ gAC/ CTT/ggC/gTC/ -3 ' 
(SEQ ID NO: 78) 

[Fv55-100J-R(42mer) 

5 ' - /gAT/gCA/ACT/gAA/TTC/TTA/TCA/ATC/Tgg/AAT/gAC/AAC/gAA/AAC/ - 3 ' (SEQ 
ID NO: 79) 

Primers for construction of point mutants of Fve 

F(R27A)-F (27 mer) 
5'- CCC/AAC/Tgg/ggC/gCA/ggT/ACC/CCA/AgC - 3 ' (SEQ ID NO: 80) 

F(R27A)-R (27 mer) 
5'- gCT/Tgg/ggT/ACC/TgC/gCC/CCA/gTT/ggg - 3' (SEQ ID NO: 81) 

F(G28A)-F (27 mer) 
5'- AAC/Tgg/ggC/CgT/gCA/ACC/CCA/AgC/AgC - 3 ' (SEQ ID NO: 82) 
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F(G28A)-R (27 mer) 
5'- gCT/gCT/Tgg/ggT/TgC/ACg/gCC/CCA/gTT - 3 ' (SEQ ID NO: 83) 

F(T29A)-F (27 mer) 
5'- Tgg/ggC/CgT/ggT/gCA/CCA/AgC/AgC/TAC - 3' (SEQ ID NO: 84) 

F(T29A)-R (27 mer) 
5'- gTA/gCT/gCT/Tgg/TgC/ACC/ACg/gCC/CCA - 3 ' (SEQ ID NO: 85) 

Primers for Blo t 5-Fve fusion protein 
BtSFv-F (36mer) 

5' -/AAq/qAT/ATT/CAA/ACC/CAA/TCC/aCC/ACa/TCa/CTC/ACC/-3 / (SEQ ID NO: 86) 

Bt5Fv-R (36mer) 

5 ' - /ggT/gAg/CgA/CgT/ggC/ggA/TTg/ggT/TTg/AAT/ATC/CTT/ - 3 ' (SEQ ID NO: 87) 

Primers for Der p 2-Fve fusion protein 

Dp2Fv-F (36mer) 

5' -/CAT/qCT/AAA/ATC/CqC/qAT/TCC/aCC/ACq/TCq/CTC/ACC-3 ; (SEQ ID NO: 88) 

Dp2Fv-R (36mer) 

5' -/qcrT/qAq/CqA/CqT/qqC/qqA/ATC/qCq/qAT/TTT/AqC/ATq-3 ' (SEQ ID NO: 89) 

Primers for Blo t 5-Der p 2-Fve fusion protein 

Bt5Dp2-F (36mer) 

5' -/aaq/qat/att/caa/acc/caa/gat/caa/qtc/qat/qtc/aaa/-3 / (SEQ ID NO: 90) 
Bt5Dp2-R (36mer) 

5 ' - / ttt/gac/atc/gac/ttg/atc/ttg/ggt/ttg/aat/atc/ctt / - 3 ' (SEQ ID NO: 91) 

Please delete the Appendix B header on page 172, and replace it with the following 
header: 

Appendix B: Fve Fragments (RGT Triplet Highlighted) 

(Appendix discloses SEQ ID NOS: 92-487, respectively, in order of appearance.) 
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